Ureteral fistulae after kidney transplantation represent major early urological complications with reported incidence from 1.2% to 12% in large series. The aim of the study is to establish the incidence, types and ureteral fistula related morbidity and lethality rates, by donor type. 
INTRODUCTION
U rinary extravazation with ureteral fistula formation represents major urological complication after kidney transplantation which has been associated with lethality of 50% in the past 1 . The most common sites of posttransplant ureterocutaneous or vesicocutaneous urinary fistulae include transplanted ureter and ureteroneocystostomy site. The reported incidence of urinary fistulae ranges from 1.2% to 12% in large series 2, 3, 4, 5, 6, 7 . The onset period for ureteral fistulae is during the first two or three weeks after renal transplantation and is mainly due to technical errors, ischemic ureteral necrosis or acute rejection. Other causes include ureteral sutures weakening at the ureteroneocystostomy site, also neuropathic bladder disorders 8, 9 .
If the allograft function is well, urinary extravasations through the fistula could produce suprapubic urinary collection, presented with fever, suprapubic pain and urinary extravasation through the operative incision. Diagnostic tools include physical examination, ultrasound, antegrade pyeloureterography, cystography and diuretic nuclear renography. Creatinine measurement in aspirated fluid will help in establishing the diagnosis.
Urinary extravasations of lower degree during the immediate postoperative period could be temporary drained by nephrostomy tube or by DJ stent. If failed, an open repair is indicated. Open repair is also indicated in cases with huge leak or ureteroneocystostomy disruption. Surgical management of transplanted ureter is very specific due to it's vascular supply from renal artery. That's the reason why transplanted ureter could not be resected due to the consequent ischemia of its distal segment. Pelvic allograft position allows the use of minimal ureteral length. Adequate ureteral vascularization will be obtained by keeping the periureteral tissue during the donor nephrectomy.
In the absence of ureteral necrosis, DJ stent placement or ureteral reimplantation is preferable. Proximal ureteral resection with native ureteropyelostomy or ureteroureterostomy are indicated in the presence of ureteral necrosis. In some cases, ureteral reconstruction with Boari flap will be perfect solution. Ureteral substitution by ileal segment interposition, due to total ureteral necrosis has been described 2 . Some authors expect successful outcome of surgical reimplantation in 93% of cases 10 . If urinary tract continuity was established by Pollitano -Leadbetter technique, there is possibility of urinary extravasations through the cystothomy suture line and vesicocutaneous fistula formation 7 .
On the other hand, in patients who underwent extravesical ureteral reimplantation technique, this complication is unlikely. Anyway, it is important to establish well urinary drainage from the bladder. 
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AIM
The aim of the study is to investigate the incidence and types of ureteral fistulae after kidney transplantation, as well as kidney allograft and recipient morbidity and lethality rates, by donor type (living donor vs cadaveric). The operative procedure for cadaveric donors included an transperitoneal en bloc binephrectomy by Ackerman, modified by Dreikorn. Renal prezervation following donor nephrectomy was performed with continuous cold perfusion by some standard perfusion solution (Collins, Euro-Collins, Wisconsin). All living donor allografts have been perfused ex situ, while cadaveric allografts in situ.
MATERIALS AND METHODS
From
Standard allograft revascularization was established by end to end internal iliac to renal artery and end to side renal to external iliac vein. Urinary tract continuity was established by Lich-Gregoir extravesical ureteroneocystostomy. If standard procedure was not possible, some of reconstructive vascular or urologic procedures have been performed.
Immunosuppressive therapy included triple protocol with cyclosporine, azathioprine (or MMF) and pronison. All patients had been under the permanent surgical and nephrological monitoring with prompt detecting of early postoperative complications.
Statistical analysis was realized using usual health indexes, descriptive and inferential methods and appropriate statistical tests: Student's t-test, Hi-squared test and Fischer's probability test.
RESULTS
Ureteral leak with fistula formation occured in a total of 5 patients (2.2%), all from A group. There were no patients with ureteral fistula in B group. The relative share of ureteral fistulae in A group of 2.9% is higher then relative share of 0% 9 in B group, but the difference is not statistically significant (Fischer: p=0.59 > 0.05) ( Table 1) .
Fistula formation was induced by ureteral necrosis in three patients, DJ stent extraction in one and lymphocele punction procedure in one patient. (Table 2) .
Regarding ureteral fistula localization, in three patients it was at the ureteroneocystostomy site, while in the rest of two, it was in the rest ureteral segments (uretero-cutaneous fistula) (Table 3) .
In all patients with ureteral fistula, appropriate therapeutic procedures have been performed (Table 4) .
In all of three patients with fistula formation at the ureteroneocystostomy site, it was due to ischemic ureteral necrosis. Among them, one patient had ureteral fistula associated with ureteral stenosis. (Figure 1 ).
Of these, two patients with ureteral fistula alone underwent open surgical repair, including resection of terminal ureteral segment and re-ureteroneocystostomy. One patient had excellent operative result. In the second patient, In the case of the patient with ureteral fistula associated with ureteral stenosis, an ureteral resection and native uretero-pyelostomy have been performed, with good operative outcome.
Ureteral fistula repair by suture was performed in patient with ureteral fistula due to lymphocele punction procedure ( Figure 2 ). This patient also developed ureteral fistula recidive during the early postoperative course.
As mentioned, one patient had fistula in the middle ureteral segment, which had appeared following DJ stent extraction. In this patient, operative repair including ureteral resection following by oblique end to end ureteral anastomosis was performed. The operative result was fine.
A total of 2 out of 5 patients have been diagnosed with recidive ureteral fistula after primary operative repair. Primary operative repair failure rate was 40%, with the success rate of 60%. Middle ureteral segment and ureteroneocystostomy have been recidive ureteral fistula localization sites, after operative repair failure (Table 5) .
In both two patients with recidive ureteral fistula, a second open operative repair have been performed. In patient with recidive at the ureteroneocystostomy site, resection of terminal ureteral segment following by ureteroneocystostomy have been done. The procedure didn't include DJ stent insertion, but the exteriorization of ureteral catheter through the anterior abdominal wall (Figure 3) . In patient with mid-ureteral recidive fistula, operative repair included ureteral incision and suture (Table 6 ).
In both patients operative procedure was unsuccessful. After second ureteral fistulae repair, in both patients second recidive ureteral fistula appeared.
The patient with the second ureteral fistula recidive at the ureteroneocystostomy site underwent open repair with terminal ureteral resection and ureteroneocystostomy. During the early postoperative course, a patient died due to sepsis.
The other patient also underwent open fistula repair. The procedure consisted of augmentation ureteroplasty by venous autograft created from vena basilica. The operative result was excellent (Figures 4 and 5) .
Therapeutic procedures have been performed in all of 5 patients with verified ureteral fistula. In two out of five patients (40%) recidive ureteral fistula was detected, with (Table 7) . General ureteral fistula-related lethality rate was 20% (1 of 5 patients). The ultimate success rate was 80% (4 of 5 patients), although one patient had third ureteral recidive fistula.
DISCUSSION
The incidence of ureteral fistulae in our series with 2.2% is very low as in large previously reported series 2, 6, 7 . Interestingly, ureteral fistulae appeared only after living donor renal transplantation, while cadaveric renal transplantation was not associated with those complication. Primary ureteral fistulae recidive rate was 40%, but the secondary 100%, with the specific lethality rate of 0.4%. It demonstrates that urinary fistulae represent serious urological complication of kidney transplantation and are associated with high rate of morbidity, graft loss and lethality. Lethality rates due to urinary fistula up to 28.5% with graft loss rate of 12% have been reported in the past 2, 7, 8, 11 . In the modern era of renal transplantation, the association of urological complications and graft loss is reported from 1% to 8% 7, 12 . In some series, urinary fistula-lethality rate was between 0.2% and 3.1% 6, 12 . Ureteral ischemia with necrosis and surgical technical error are the most common causes in the etiology of ureteral fistula. Technical errors include inadequate ureteral sutures and insufficient ureteral length along with tension at the ureterovesical anastomotic site.
In our series we didn't note any graft loss, but one lethal outcome. Although uretero-ureteral anastomosis is decribed as a major cause for ureteral fistula formation, it was not supported by our experience 2 . Reported data of 311 kidney transplantations (206 from living and 105 from cadaveric donor) performed at the Institute of urology and nephrology of Clinical Center of Serbia from 1975. to 1994. presented the 3.5% incidence of urinary fistule. By donor type, the incidence was 1.5% after living and 7.6% after cadaveric renal transplantation, with urinary fistula related graft loss of 1%. Urinary fistula-related lethality rate in the same series was 1% 13 . Comparing with our series, data demonstrate a higher rates of ureteral fistula formation generally and both in living donor and cadaveric donor group, respectively. Additionally, we didn't note any graft loss in our series. However, the ureteral fistula related lethality rate was similar in both series (18% vs 20%).
Presented results demonstrate improvement of renal transplant outcome, especially in the group of cadaveric recipients. The reasons for the improvement are related to the technical aspect of cadaveric donor nephrectomy, allograft preparing and implantation, as well as immunosuppressive therapy with lower steroid dosages. Although a variety of urological complications etiological factors exist, some of them has major role. It has been demonstrated that the age, diabetes, multiple allograft renal arteries, even HLA incompatibility don't correlate with urological complications rate. Technical aspect of the procedure and immunosuppressive therapy are emphasised as a major etiological factors 14 . In our series, all patients had underwent ureteral reimplantation by extravesical Lich-Gregoir technique. Comparing to transvesical techniques, it requires less operative time. There is no need for cystothomy which reduces the possibility of urinary fistula formation. Additionally, since the ureteral lenght is shorter, lower incidence of ureteral obstruction could be expected. Finally, the modification of the technique reduces vesicoureteral reflux incidence 7 . Reported series demonstated the reduction of urological complications incidence from 12% to 2% 15 and from 9.4% to 3.7% 16 . There is ongoing debate regarding the use of DJ stent in ureteral reimplantation. We prefere DJ stent implantation since it allows continuous urine drainage with no tension at the ureteroneocystostomy anastomotic site and prevents ureteral angulation and kinking. Oponents of this procedure cite following possible disadvantages of DJ stenting: ureteral oclusion, DJ stent migration, urinary tract infection, haematuria and postoperative pain. Beside that, post-FIGURE 1. PATIENT WITH URETEROCUTANEOUS FISTULA AT THE URETERONEOCYSTOSTOMY SITE FIGURE 2. OPEN RECIDIVE URETERAL FISTULA REPAIR operative DJ stent extraction is invasive procedure associated with possible urinary tract infection 17,18,19. Until now, a several randomized studies which compared urological complications rates in patients with DJ stent versus patients without it have been conducted 19, 20 . All studies established lower urological complications rates associated with the DJ stent placement. Additionally, the rates of complications regarding the period between DJ stent placement and extraction have been analyzed. It has been established that there are no differences regarding the shorter and longer periods. The optimal duration of DJ stent is not determined, it is reported to be from 2 to 6 weeks. Also, there were no benefits for the patient associated with early DJ stent extraction. In our series, DJ stent extraction has been performed 21 day after the placement.
Ureteral fistulae still represent very important issue of renal transplantation, since its influence to morbidity, graft loss and lethality.
In order to decrease ureteral fistulae incidence, some appropriate measures should be undertaken. It includes high quality surgical technique during all phases of allograft nephrectomy, preservation and implantation, as well as good immunosuppressive therapy.
CONCLUSION
Despite high allograft and recipient survival rates, numerous technical complications can compromise the transplant outcome. Althouh rare, ureteral fistule represent potential source of morbidity and lethality after kidney transplantation. Meticulous surgical technique in all phases of transplant procedure will reduce possibillity of kidney allograft ureteral damage and urine leak. However, carefull postoperative monitoring and prompt diagnostic and therapeutic response are of utmost importance in ureteral fistula formation prevention and treatment. By our experience, though ureteral fistulae formation are associated only with living donor allografts, the impact of donor type was not statistically significant.
REZIME
Ureteralne fistule posle transplantacije bubrega predstavljaju zna~ajne rane urološke komplikacije sa prikazanom incidencom od 1.2% do 12% u velikim serijama. Cilj rada je da se utvrde incidenca i vrste fistula uretera, kao i stope morbiditeta i letaliteta u odnosu na vrstu donora. Od 1995. do 2001. uradjene su ukupno 224 transplantacije bubrega (171 od 'ivog i 53 od kadaveri~nog donora) na Institutu za urologiju i nefrologiju u Beogradu. Prose~na starost pacijenata bila je 36,67 godina (11-64; SD=10,69). Ureteralne fistule nastale su samo posle transplantacije bubrega od 'ivog donora kod ukupno pet pacijenata (2.2%)(p>0.05). Kod svih pacijenata uradjena je otvorena revizija fistule. Dva pacijenta imala su recidivnu ureteralnu fistulu i posle prve i posle druge operativne revizije. Posle tre}e otvorene revizije jedan pacijent je egzitirao. Ureteralne fistule posle transplantacije bubrega i dalje ostaju izazovni urološki problem sa zna~ajnim stopama morbiditeta i letaliteta.
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